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DUPLICATE 

AN ASSEMBLY FOR USETN ORTHOPAEDIC SURGERY 

This invention relates to an assembly for use in orthopaedic surgery, which comprises a 
component having a. bar extending across it, and a manipulator having a clasp for ehgaging 
the bar so as to fasten the component to the manipulator. 

Hollow shell components have uses in orthopaedic surgery such as shaping bone tissue* for 
example to receive a component of an orthopaedic joint prosthesis, and as orthopaedic jotot 
prosthesis components. An instrument having a hollow shell configuration has to be 
manipulated when used to shape a bone. For example, when the instrument is a cutting 
tool with cutting teeth on its external surface, it can be rotated about an axis of symmetry 
(for example when the external surface defines part of a sphere) to cause the bone tissue to 
becut A component of ajomt prosthesis has to be manipulated to ensure that it isj aligned ■ 
properly with the prepared surface of the bone. 

It is known to provide a hollow shell component with a bar which extends across it which 
can be engaged by a manip ulator with an appropriate clasp. In the case of an instrument, 
the bar does not need to be detached from the shell, and can be bonded to the shell bx 
formed integrally with it, for example by casting. In the case of a component of a joint 
prosthesis, the bar can be attached to the shell component by means of appropriate 
formations^ for example which engage a lip on the component. 

t 
i 

It is known to fasten a component to a manipulator by means of a clasp which comprises a 
hook and a keeper pin, in which the keeper pin can be retracted between an Open pbsition 
in which a bar on the component can be slid under the book, and a closed position an which 
the keeper pin prevents the bar from being withdrawn from under the hook. The bfook is 
provided on a plate at the end of a shaft, and the keeper pin slides through an aperture in 
that plate. The keeper pin is mounted on-axollar which cot slide along tbe shaft, 4nd is . 
resiliently biassed towards the place. Connecting the component to the manipulated 
requires an operator to grip the collar and to slide it along the siraft, while at the same time 
moving the component so that the bar slides under the hook. This can be cumbersome. 
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The present invention provides an assembly for use in orthopaedic surgery, in which at 
least one of ^ contacting surfaces of the bar portion and the hook which contact one 
another when the bar portion is inserted between the hook and the keeper pin, or the 
- surface ofthe barportion wMchcdhlacts the keeper pin," provides! lamp so that slidingthe 
bar portion between the hook and the keeper pin causes one of the hook and the keLper pin 
to be displaced relative to the other, towards ihe open position. 

Accordingly, in one aspect, the invention provides an. instrument assembly fox use in 
orthopaedic surgery, which comprises a component which is to be positioned within a body 
cavhy to engage a bone and which has at least one bar portion extending across it, and a 
manipulator having at least one clasp engaging the bar portion so as to fasten the 
component to the manipulator, the clasp comprising a hook and a keeper pin, in which: 

a. one of the hook and the keeper pin can be displaced relative to the other 
between an open position in which the keeper pin is retracted relative to the hook 
so that the hook is open at one side to allow the bar portion to be slid betvien the 
hook and the keeper pin, and a closed position in which die keeper pin at Beast 
partially closes the hook to prevent the bar portion from being removed from 
under the hook, 

b. at least one of the contacting surfaces of the bar portion and the hjook 
which contact one another when the bar portion is inserted between the hook and 
the keeper pin, or the surface of the bar portion which contacts the keeper pin, 
provides aranip so that sliding the bar portion between the hook and the keeper 
pin causes one of ihe hook and the keeper pin to be displaced relative to the other, 
towards the open position, and 

i 

c the hook and the keeper pin are biassed towards the closed positi^. 

« 

Ihe assembly of the invention has the advantage that the bar on the component canlbe 
made to engage the cl asp by inserting the bar between the hook and die keeper pin And 
sliding it under the hook. The provision of the ramp on one of the surfaces of the b * 
portion and the opposite surface of the clasp (whether the hook or the keeper pin) Jhich 
contact one another can cause displacement of the hook or the keeper pin to as to o^'en the 

i • 

! 
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clasp and to allow the bar to be received in the clasp. This avoids the need to gripia 
separate actuator (such as a sliding collar) to cause the saLd displacement. | 

Preferably, the hook is located on a plate so that the bar portion fits between the hook and 
the surface of the plate when the component is fastened to the manipulator, and in which 
the keeper pin extends through an aperture in the plate. The plate need not have a i 
continuous surface and can have openings in it. It should provide a surface in at lsast those 
regions in which it will be engaged by One bar when, the bar is located within the recess. 
For example, when the manipulator comprises two or more clasps which are arranged on it 
xotationally symmetrically, the plate can be in the form of axing. The ring can have 
apertures formed in it, including for example apertures through which the keeper pins for 
the clasps extend. 

Preferably,, the bar which has a non-round cross-section. Preferably at least one surface of 
the bar is essentially planar, and the surface of the clamp which is engaged by the said 
planar surface of the bar is also planar/ When the ramp surface is provided on the look 
portion of the clasp., the bar can have tvvo opposite surfaces which are substantiallyjparallel; 
for example, the bar can have a rectangular cross-section. 

The dimensions of the bar will depend on the size of the component and its intended use. 
The component might have a transverse dimension (which will generally correspond to the 
length of the bar) of, say, 20 to 50 ram. Preferably the width of the bar (over that portion 
of its length where the width is constant) can be at least about 2 mm 3 more preferablly at 
least about 4 mm, for example at least about 5 mm. The width will generally be nat more 
than about 1 0 mm, preferably not more than about 7 mm. The depth of the bar (ov^r that 
portion of its length, where the depth is constant) can be at least about 1 mm, more j 
preferably at least about 1.5 mm, -for example at least about 2 mm. The width will \ 
generally be not more than about 4 mm ' 

! 

The ramp can be provided by the surface of the hook which contacts the bar portior when 
the bar portion is inserted between the hook and the keeper pin. For example, wher . the 
hook is located on a plate, the distance from the plate to the surface of the hook which 
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faces towards the plate will be greatest at or towards the end of the hook which is first 
engaged by (he bar portion. The thickness of the hook can vary along its length, fdr 
example so that the thickness of the hook increases along its length from around fee end of 
J feehook which is first engaged by the bar portion. * ' '~" ~ E ~ ! 

Preferably, the surface of that part of fee.assembly,(especially one of the surfaces of the bar 
or a surface of the hook which feces the bar) which provides the ramp also provides an 
adjacent locked portion which engages a mating surface of another component wh^ the 
component is fastened to me manipulator. For example, the hook can include a ramp 
portion which engages the bar portion while the bar portion is inserted between the. hook 
and the. keeper pin, and a locked portion- which engages the bar portion which the comp- 
onent is fastened to the manipulator. The angle between the locked portion of the. surface 
and the surface of the bar portion is smaller than the angle between the ramp portiop and 
the surface of the bar portion Preferably: the locked portion of .the surface and the apnfeoe 
of the bar portion are approximately parallel to one another. 

The ramp can be provided by the surface of the bar.portion which contacts the hook when 

the bar portion is inserted between the hook and the keeper pin. The surface of the ibar 

portion can include a locked portion which contacts tbe hook when the component is 

festened to the manipulator. The angle between fee locked portion of the surface and the 

surface of the hook is smaller than the angle between the ramp portion and the surface of 

the hook. Preferably, the locked portianof fee surface and the surface of the hook are 

approximately parallel to one another. . ! ' 

t 
f 

The ramp can be provided by the surface of the bar portion which contacts the keeper pin 
when the bar portion is inserted between the hook and fee keeper pin. The surface of the 
bar portion can include a locked portion which contacts fee keeper pin when the comp- 
onent is festened to the manipulator. The angle between the looked portion of the surface 
and the surface of the keeper pin is smaller than fee angle between fee ramp portion and fee 
surface of the keeper pin. Preferably, fee locked portion of the surface and fee surface of 

fee keeper pin are approximately parallel to one another. ' 

t 

! 
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For example, the thickness of the bar portion can increase from the edge -which engages the 
hook and the keeper pin when the bar portion is inserted between the hook and the; keeper 
pin. 

The manipulator can. include a shaft on which the or each clasp is mounted. Preferably , the 
hook part of the clasp moves relative to the shaft during the said relative displacement 
between open and closed positions. For example, when the hook is provided on a plate, the 
plate can be arranged to slide relative to the shaft along the shaft axis. 

The keeper pin part of the clasp can move relative to the shaft* during the said relative 
displacement between open and closed positions. For example, the keeper pin can be 
.provided on a collar which can slide relative to the shaft along the shaft axi$. 

Preferably, the manipulator includes at least two clasps which are arranged rotationally 
symmetrically around a central points and the component includes corresponding bhr 
portions, so that the bar portions can be positioned in corresponding clasps by relative 
rotation between the component and the manipulator around the said central point. . For 
example, the manipulator can include two clamps which axe arranged at diametrically 
.opposite sides of a plate. The hooks should face in the same direction rotationajjy so that 
the bax portions are received in the respective hooks in a single rotational movement. 
- There can be more than two clasps, for example three or four clasps. Preferably, these are 
spaced apart equally around a central point 

The external surface of the component can be symmetrical about an axis of rotationL For 
example, the external surface can define a part of a sphere. This might be the case When 
the assembly is for use in connection with a joint prosthesis in which one component 
articulates against the other component in the manner of a ball which is received in (a cup. 
It is envisaged that the component in the assembly of the invention can be a compoljeait of 
a joint prosthesis, for example the cup component of a joint prosthesis, especially tlje cup 
component of a hip joint prosthesis or a shoulder joint prosthesis. While the configuration 
of the external surface can preferably be symmetrical about an axis of rotation, the comp- 
onent need not be symmetrical in this way. For example, the component can have 4ne or 
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more out-out portions. The wall thickness of the component c*n vary from one region to 
another. The component cau have features on its outer surface according to its intended 
purpose: for example the component might be a cutting tool, in which case it can W 
-^--cutting teethon-ilsout^ 

necessarily be symmetrical about the axis of symmetry. 

Whenthe component is a cutting tool, the useof arotationally symmetrical component has 
the advantage that the tool can be rotated about the axis to cut the patient's bone tissue. 
When the external surface of the component defines apart of a sphere, the tool cart be 
rotated about its axis to cut the patient's bone tissue, while at the same time the orientation 
of the axis native to the bone is changed. This can be important to achieve satisfactory 
cuttingofthe patient's bone in preparation for implantation of a joint prosthesis • 
component Preferably, the bar to which the clasp fastens intersects the axis of symmetry 
of the component. 

Preferably, the assembly of the indention includes a drive mechanism for imparting 
rotational drive to the component This can be particularly useful when the component is 
an instrument such as a cutting tool. The manipulator can comprise a hollow sleeve, which 
has a rod (which might itself be hollow) within it. The rod can be driven lotetionalBy ' 
relative to the sleeve. The component can be mounted on the rod. Rotational drive can be 
imparted to the component can be imparted manually, for example using a handle . 
Alternatively, a powered drive unit can be used. The hollow sleeve can be used to hold the 
manipulator, either directly, or using a handle which is attached to the sleeve. 

Preferably, the component is hollow and has an open face. Preferably, the portion of the 
bar which is engaged by the clasp is located within the component so that, when the 
component is fastened to the manipulator, the clasp is located at least partially within the 
component. ' 

I 
I 

The bar which extends across the component can be straight (when viewed along a hne 
perpendicular to the axis of the component and to the bar), in which case, it will be I" 
fastened to the internal wall of the component at its ends, at the same depth as poinJ at 
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which the clasp engages the bar. The bat can be cranked, so that the depth within the 
component of the ends of the bar where they engage the component tieed not be thjc same 
as the depth of the point at which 'the clasp engages the bar. For example, the ends of the 
bar can be located closer to the open side of the component than the point at which; the 
clasp engages the bar, for example with fhe ends of the bar fastened to the component at 
the open side. The ends of the bar can be located 'further from the open side of the* 
component than the point at which the clasp engages fhe bar; for example the ends! of the 
bar can be fastened to the internal surface of the component close to the pole of the 
component. The bar can also be mounted on a fixture which is fastened to the internal wall 
of the component at or close to the pole: for example, the fixture can comprise a length of a 
tube, and the bar extends across the tube. 

The bar is preferably straight when viewed along the axis of the component. The bar can 
include more than one ]imb or there can be more than one bar. For example, there tan be 
two bars which are fastened together at about the component axis, so that there are four bar 
portions extending radially from the axis. The bar portions can then be perpendicular to 
one another at the point at which they axe fastened together. Other arrangements ace 
envisaged, for example in which the bar is provided by three bar portions which are joined 
together so that the angle between any two of the bar portions is about 120 ° . The bar 
portions can be joined together at or close to the axis of the component They might 
however not extend to fhe axis of the component and be joined together by mesons of a ring 
which encircles the axis. 

Embodiments of the present invention will now be described by way of example with 
reference to the accompanying drawings in which: 

Figure 1 is an isometric view of a shell component of an assembly according to the [ 
invention, within hidden detail shown in dotted outline. j 

\ 
i 

Figure 2 is an exploded isometric view of the head of a manipulator and a component such 
as that shown in Figure 1. ! 
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Figure 3 is an exploded isomeric view of the head of the manipulator show in Figure 2 
and having a component connected to it. { 

Figures 4-to 6 are sequential isometric side views^an^embly accordmg to the 

w*h the shell component in different angular orientations relative to the manipulator as a 

connection is formed between the component and the manipulator. 

i 

Figure 7 is a view from above of the clasp mechanic of the manipulator and the bar of the 
component when the component is connected to the manipulator. 

r 

Referring to the drawings, Hgure 1 shows a shell component of a Idnd which can ^be used 
in the orthopaedic surgery, for example in the implantation of the acetabular cup 
component of ahip joint prostoesis or me implantation of a component of a shoulder joint 
prosthesis. The component can be an implant It can be an instrument which is used to 
prepare the patient 1 s tissue to receive fee implant, for example a reamer. 

The component shown in Figure 1 comprises a hollow shell 2 fonned from a suitable 
metallic material (for example a stainless-steel). When the shell is a reamer, it has raised 
cutting teeth arranged on its surface. The external surface of the shell defines apart of a 
sphere and the open side of the shell is at or slightly above about fee equatorial plaie of 
that sphere, so that fee shell is symmetrical about the polar axis of fee shell. Each <pf the 
cutting teeth is directed so as to cut fee surface of a bone when rotated about fee axis of 
symmetry. The shell is provided by atom sheet of fee metallic material, and can be 
manufactured by forming a sheet, or by other techniques such as casting and appropriate 
subsequent finishing. } 

The reamer component shown in Figure 1 has a bar 6 within it. The bar is fastenedjat its 
ends to fee internal surface of the shelL It can be fastened by welding; it can be forked 
wife other parts of the shell be machining, for example wife a collar part from a shqet. The 
bar is straight, when viewed along the axis of the sphere, and also when viewed from , 



sides. 



i one 



i 
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The bar is rectangular in cross-section over most of its length., apart from the end parts 8 

where it is fastened to the shell part and from a central portion 10 where the bar is Enlarged, 

*» 

Figures 2 and 3 show an assembly according to the invention which comprises a s^ejl 
component 2 and a manipulator 52 (of which the head only is shown in Figures. 2 and 3). 
The head of the manipulator comprises a plate 56 which carries two hooks 57 arranged 
diametrically opposite to one another on the plate. The plate also carries a downwardly 
extending spigot 58 which is threaded at its distal end 60- The spigot can be received in a 
bearing sleeve 62 which is threaded at its upper end 64. The bearing sleeve can be! closed 
by means of a closure cap 66 which carries an external thread 68 which engages a thread on 
the internal surface of the bearing sleeve at its upper end. A Spring 70 is provided ion the 
spigot, which is held in place on the spigot by means of a bearing cap 72. The beating cap 
is a sliding fit within the sleeve, aj lowing the plate 56 to be displaced upwardly relative to 
the bearing sleeve, causing compression of die spring 70 between the bearing cap and the 
closure cap. j 

The bearing sleeve 62 can fit in a central opening in a collar 74, The collar has foito* pins . 
76 extending upwardly from it The plate 56 has openings 78 in it through which {he pins 

i 

Gan extend. Displacement of the plate 56 relative to the bearing sleeve causes the pins to 
move in the openings 78 in the plate. The extension of the pins through the openings in the 
plate is at a maximum when the pJate is in the locked position, in which the underside of 
the plate 56 is in contact with the closure cap 66. The spacing between the free enfis of the 
pins 76 and the free end of the respective hooks 57 is slightly greater than the depijh of the 
bar 6 on the component so that the bar can be slid into the space between the end qf a hook 
and the end of the pin which is adjacent to the end thereof. . " 

■ 

The bearing sleeve has a pair of attachment plates SO at its lower end, each with ad opening 
82 extending through it. The openings' can receive a fastener such as a machine sorewto 
fasten the bearing sleeve to an elongate member such as a rod (which might be hollow in 
the form of a tube or sleeve). The rod can fit within a tubular shaft so that it can rotate 
relative to the shaft, in use to impart rotational movement to the bearing sleeve ani the 
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plate relative to the shaft. The assembly can be gripped directly on the shaft or indirectly 

using a handle which is connected to the shaft. i 

i, 

Each of the hooks 57 has a ramp portion 100 in which the distance between the plate"56 
and the surface of the ramp portion of the hook which feces towards the plate decreases 
from the free end of the hook. The angle between the ramp portion and the surfacd of the 
plate is not more than about 40°, preferably not more than about 30°, more preferably not 
more than about 20 % for example about 15°. 

! 

Each of the hooks 57 includes a locked portion 1 02 at tir towards fee root 103 of the hook. 
The distance between the plate 56 and the surface of the locked portion of fee hook which 
faces towards fee plate is substantially constant across the locked portion, and is such that 
the bar is a snug fit between fee plate and fee locked portion of fee hook. 

Figure 3 shows fee shell component 2 connected to fee manipulator, with fee bar 6 located 
between fee hooks 57 and fee surface of fee plate 56, where they are held by means of the 
pins 76. 

In order to fasten the shell component 2 to the head of fee manipulator, fee component is 
offered to fee manipulator wife fee bar 6 facing fee plate 56. The bar is slid into die space 
104 between fee free ends of fee hooks 57 and the adjacent pins76 by rotating fee ' 
component relative to the manipulator. This is shown in Figure 4 } with fee direction of 
rotation of fee shell component indicated by fee arrow A. 

« 

Continued rotation of the shell relative to fee manipulator causes the bar to contact fee 
ramp portion 100 of the hook. As fee shell is rotated further, action of the surface jl06 of 
fee bar which faces away from the plate against fee ramp portion of fee hook causes the 
plate 56 (on which fee hooks are fixed) to be displaced relative to the closure cap io". wife 
compression of fee spring 70 between fee closure cap and fee bearing cap 72. This 
displacement continues until fee locked portions 102 of fee hook surfaces engages fee 
surface 106 of the bar which faces away from the plate. This is shown in Figure 5i! 
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The distance between the root 103 of each of the hooks and the corresponding pin is 

slightly greater than the width of the bar 6 on the shell component. Once the bar is in 

contact with, the roots of the hooks, the bar and the plate are then able to move relajiive to 

the closure cap 66 and the pins 76 until .the plate is in contact with the closure cap and the 

spring 70 is relaxed. The bar is then a snug fit between the roots of the hooks and jthe pins 

i 

against rotational movement relative to the plate. This is shown in Figures 6 and % When 
locked in this way against relative rotational movement, rotational movement can he 
imparted to the shell component by means of a drive unit which is connected to the bearing 
sleeve by means of a fastener inserted in the openings 82 in the attach m ent plages 80. 

The component can be detached from the manipulator by lifting it and the plate relative to 
the closure cap, against the force exerted by the spring 70. as it is compressed. "Wlijeu the 
plate has been lifted through a distance which is no less than the thickness of the bftr 6, the 
component can be twisted relative to the plate, over the pins- 

The assembly of the present invention can be used to manipulate other components Far 
example, it can be used to manipulate instruments other than reamers. It can be used to 
manipulate implant components, for example the acetabular cup component of a ikp joint 
prosthesis. Generally > the prosthesis vnll require a suitable mounting for the fastening 
formation. 
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CLAIMS : I . 

» 

1 . An uistmnent assembly for use in orthopaedic surgery., which comprises ja 
"component which is to be positioned vwihm a body cavity to engage a bonelmd wlich has 

at least one bar portion extending across it, and a manipulator having at least one dlasp for 
engaging the bar portion so as to fasten the component to the manipulator, the clasp 
comprising a hook and a keeper pin, in which: ' 

a. one of the hook and the keeper pin can be displaced relative to the other 
between an open position in which the keeper pin is retracted relative to the hook 
so that the hook is open at one side to allow the bar portion to be slid between 1fae 
hook and the keeper pin, and a closed position in which the keeper pin at least 
partially closes the hook to prevent the bar portion from being removed from 
under the hook, 

b. at least one of the contacting surfaces of the bar portion and the hook 

' which contact one another whea tfie bar portion is inserted between the hook and 
the keeper pin, or the surface of the bar portion which contacts the keeper, pin, 
provides a ramp so that sliding the bar portion between the hook and the Steeper 
pin causes one of the hook and the keeper pin to be displaced relative to the other, • 
towards the open position, and 

c the hook and the keeper pin are biassed towards the closed position. 

2. An instrument assembly as claimed in claim 1, in which the hook is located on a 
plate so that the bar portion fits between the hook and Ihe surface of the plate when the 
component is fastened to the manipulator, and in which the keeper pin extends through an 
aperture in the plate. j 

i 

* * ». 

i 
I 

3. An instrument assembly as claimed in claim 1 , in which the manipulator includes 
a shaft on which the clasp is mounted, in which the hook part of the clasp moves rplative to 
the shaft during the said relative displacement between open and closed positions, j 

4. An instrument assembly as claimed in claim 1, in which the manipulator includes 
a shaft on which the clasp is mounted, in which the keeper pio part of me clasp mives 
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relative to the shaft during the said relative displacement between open and closed 
positions. » 

5. An instrument assembly as claimed in claim 1 9 in which the ramp is provijied by 
the surface of the hook which contacts the bar portion when the bar portion is insetted 
between the hook and the keeper pin. 

6. An instrument assembly as claimed in claim 5 3 m which the hook includes a ramp 
portion which engages the bar portion while the bar portion is inserted between the hook 
and the keeper pin, and a locked portion which engages the bar portion which the 
component is fastened to the manipulator. 

* * * 

7. An instrument assembly as claimed in claim 1 , in which the manipulator includes 
at least two clasps which are arranged rotationally symmetrically around a central point, 
and the component mclvdes corresponding bar portions, so that the bar portions can be 
positioned in cprrespqnding clasps by relative rotation between the component and "die 
manipulator aronnd the said central point. . 



13/03 '03 15:53 FAX 0113 243 0446 

• 




13/03 '03 15:54 FAX0113 243 0 446 mi, LEEDS + DOC RECEPTION 0022/022 




i 



13/03 '03 15:53 FAX 0113 243 0446 UDL LEEDS _ DOC RECEPTION. @ 019/022 




! PCT/GB2004/OG1110 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




